Background-Whether fish or the fatty acids they contain are independently associated with risk for incident heart failure (HF) among postmenopausal women is unclear. Methods and Results-The baseline Women's Health Initiative Observational Study cohort consisted of 93 676 women ages 50 to 79 years of diverse ethnicity and background, of which 84 493 were eligible for analyses. Intakes of baked/broiled fish, fried fish, and omega-3 fatty acid (eicosapentaenoic acidϩdocosahexaenoic acid, ␣-linolenic acid), and trans-fatty acid were determined from the Women's Health Initiative food frequency questionnaire. Baked/broiled fish consumption was divided into 5 frequency categories: Ͻ1/mo (referent), 1 to 3/mo, 1 to 2/wk, 3 to 4/wk, Ն5/wk. Fried fish intake was grouped into 3 frequency categories: Ͻ1/mo (referent), 1-3/mo, and Ն1/wk. Associations between fish or fatty acid intake and incident HF were determined using Cox models adjusting for HF risk factors and dietary factors. Baked/broiled fish consumption (Ն5 servings/wk at baseline) was associated with a hazard ratio of 0.70 (95% confidence interval, 0.51 to 0.95) for incident HF. In contrast, fried fish consumption (Ն1 serving/wk at baseline) was associated with a hazard ratio of 1.48 (95% confidence interval, 1.19 to 1.84) for incident HF. No significant associations were found between eicosapentaenoic acidϩdocosahexaenoic acid, ␣-linolenic acid, or trans-fatty acid intake and incident HF. Conclusions-Increased baked/broiled fish intake may lower HF risk, whereas increased fried fish intake may increase HF risk in postmenopausal women. (Circ Heart Fail. 2011;4:404-413.)
H eart failure (HF) is a major public health problem that currently affects more than 5 million Americans. 1 Recent studies suggest that 1 in 5 adults will have HF over the course of their lifetime. 2 Of note, elderly, postmenopausal women and racial/ethnic minority groups have a greater burden of HF. 3, 4 Furthermore, it is predicted that these populations will make up a greater proportion of future HF cases in the United States. 1, 3, 4 Modification of dietary factors represents a potential means for mitigating risk for incident HF in postmenopausal women; however, studies assessing diet and nutrient intakes and their role in the risk for HF in postmenopausal women are lacking.
Clinical Perspective on p 413
Considerable evidence indicates that marine omega-3 fatty acids (eg, eicosapentaenoic acid [EPA]ϩdocosahexaenoic acid [DHA] ), found in high amounts in baked and broiled fish, and vegetable sources (eg, ␣-linolenic acid [ALA]) of omega-3 fatty acids exert effects on cardiovascular physiology that may lower cardiovascular disease risk. 5 Specifically, EPA, DHA, and ALA decrease inflammation, oxidative stress, and blood pressure and improve cardiac and endothelial function. 5 In contrast, trans-fatty acids (TFA) increase inflammation, oxidative stress, insulin resistance, and negatively affect endothelial function. 6 Despite the emerging evidence that intake of fish and unsaturated fatty acid intake may favorably affect the pathogenesis of HF by influencing several pathophysiologic mechanisms, 5 it is unclear whether an independent association exists between these dietary measures and the risk for incident HF. The Women's Health Initiative Observational Study (WHI-OS) provides the opportunity to evaluate these relationships in an ethnically diverse population of aging, postmenopausal women with a long period of follow-up, comprehensive baseline dietary assessment, and prospective ascertainment of HF events. 7, 8 This study was undertaken to determine whether the method of fish preparation and whether dietary estimates of EPAϩDHA, ALA, or TFA are involved in increasing or decreasing the risk for incident HF.
Methods

Study Sample
The WHI-OS consists of a national sample of postmenopausal women (ages 50 to 79 years at baseline) in overall good health who were either ineligible or unwilling to be randomly assigned in the WHI clinical trials. 8 Of the 93 676 women in the initial baseline cohort, the following exclusions were made: 893 had HF at baseline, 3597 for missing fish intake data, and 4693 for missing covariate data, leaving 84 493 women in the final analyses. The average follow-up period was 10.0 years through August 2008.
Dietary Assessment
Fish and fatty acid intake were determined using the calculated values of fish, DHAϩEPA, ALA, and TFA intake, based on the WHI Food Frequency Questionnaire (WHI-FFQ) administered at the baseline screening visit. 9 To account for variation in daily caloric intake, fatty acid intake was standardized to total energy intake (fatty acid intake in g/1000 kcal). In separate analyses, we also examined the association between fatty acid intake and HF in noncaloric adjusted models to determine whether a dosedependent increase in the amount of fatty acids consumed per day is associated with future HF risk (fatty acid intake in g/d) (online-only Data Supplement). Fish intake was assessed from the WHI FFQ, based on the following 5 questions asking about (1) fried fish, fish sandwich, fried shellfish (3 ounces/1 sandwich), (2) shellfish, not fried (shrimp, lobster, crab, and oysters) (3 ounces or one-half cup), (3) canned tuna, tuna salad, and tuna casserole (one-half cup tuna or 1 cup casserole), (4) white fish (broiled or baked; sole, snapper, cod) (3 ounces), and (5) dark fish (broiled or baked; salmon, mackerel, bluefish) (3 ounces). For analyses, 2 food groups were defined: baked/broiled fish or fried fish. The baked/broiled fish group consisted of canned tuna, tuna salad, tuna casserole, white fish (broiled or baked), dark fish (broiled or baked), and shellfish (not fried). The fried fish group consisted of fried fish, fish sandwich, and fried shellfish. Fried fish contributed TFA to the diet standardized as 3.05 g per medium serving. Baked/broiled fish consumption was divided into 5 frequency categories, with category 1 serving as the referent, based on frequency of fish consumption (units are servings) as follows: (1) Ͻ1/mo, (2) 1 to 3/mo, (3) 1 to 2/wk, (4) 3 to 4/wk, and (5) Ն5/wk. For fried fish, only 3 consumption frequencies were defined because few women consumed 3 or more servings per week of fried fish. Accordingly, fried fish intake was grouped as follows, with category 1 serving as the referent: (1) Ͻ1/mo, (2) 1 to 3/mo, and (3) Ն1/wk. Total omega-3 fat intake was dichotomized into omega-3 fat intake derived from vegetable oil (ALA) or marine oil (DHAϩEPA) sources. Because the intakes of DHAϩEPA and ALA tend to be correlated, 10 we examined the independent associations between DHAϩEPA and HF risk as well as ALA and HF risk while controlling for ALA and DHAϩEPA intake, respectively. Total TFA intake consisted of the sum of (1) 7-trans-16:1 palmitoleic acid, (2) 12-trans-18:1 oleic acid, and (3) 9-trans-18:2 linoleic acid. All fatty acid intake was categorized into quartiles, with quartile 1 serving as the referent. Finally, total fried food intake consisted of french fries, fried potatoes, fried rice, fried cassava, fritters, and fried chicken intake.
Ascertainment of Hospitalized HF
Adjudicated (hospitalized) HF in the WHI was determined as described previously. 7 Adjudication of HF was done by local clinical center physician adjudicators, who were centrally trained and reviewed hospitalized events and made an initial diagnosis of HF.
Statistical Analyses
Potential confounders of the association between fish and fatty acid intake and risk for incident HF are summarized in Table 1 and Table  2 and online-only Data Supplement Tables 1 to 3 . Comparison of baseline covariates was done using t tests from a linear model for continuous variables and 2 tests for categorical variables. Cox proportional hazards models with 95% confidence intervals were constructed to examine the associations between baseline baked/ broiled fish, fried fish, DHAϩEPA, ALA, and TFA intake and risk for incident HF. Exposure variables were treated categorically. Categorical strata were treated as numeric values such that each stratum received a numeric value ranging from 1 to 5. Hazard ratios were computed as the rate in a specific category of baked/broiled fish or fried fish divided by the rate in the lowest category. To adjust for potential confounders, a series of 3 Cox models were generated: model 1 (age, race, education, physical activity, and traditional HF risk factors: smoking status, alcohol consumption, diabetes mellitus, atrial fibrillation, coronary artery disease [CAD]; defined as myocardial infarction [MI]/coronary artery bypass graft/percutaneous transluminal coronary angioplasty, hypertension, body mass index, and time-dependent MI), model 2 (model 1ϩintake of fiber, fruits and vegetables, saturated fat, TFA, ALA, and ␣-linoleic acidϩalternate type of fish preparation, ie, fried fish intake for baked/broiled fish analyses and baked/broiled fish intake for fried fish analyses), and model 3 (model 2ϩfried food consumptionϩsodium intake). Given the strength of the association between MI and HF, 1 we also adjusted for interim MI during follow-up in model 2. For clarity, we only present results of a composite model 1, which adjusted for traditional HF risk factors, dietary factors, and interim MI. Results of the 3 models can be found in online-only Data Supplement Tables 4 and 5 . For fatty acid intake, hazard ratios were computed as the rate in a specific quartile of ALA, DHAϩEPA, or TFA intake divided by the rate in quartile 1. Three Cox models were generated: models 1 and 2 (as described above), model 3 (for DHAϩEPA intake analyses) (model 2ϩintake of fiber, fruits and vegetables, saturated fat, TFA, ALA, and ␣-linoleic acid), model 3 (for ALA intake analyses) (model 2ϩintake of fiber, fruits and vegetables, saturated fat, TFA, DHAϩEPA, and ␣-linoleic acid). The data were adjusted for ␣-linoleic acid because previous studies have indicated that its intake is tightly correlated with that of ALA. 11 Moreover, ALA and ␣-linoleic acid compete as substrates for the same desaturase enzymes and thus high levels of ␣-linoleic acid may decrease the bioavailability of ALA and/or its metabolites (eg, DHA/EPA). 12 For TFA intake analyses, 3 Cox models were generated: models 1 and 2 (as described above) and model 3 (model 2ϩintake of fiber, fruits and vegetables, saturated fat, DHAϩEPA, ALA, and ␣-linoleic acid). All analyses were person-time based, in which women contributed follow-up time until adjudicated HF, death, lost to follow-up, or end of the follow-up period. Once HF developed, the women were excluded from further follow-up analyses. Incidence rates were calculated as the number of incident HF events divided by the total person-time of observation (risk). Cumulative incidence of HF on the basis of baked/broiled fish, fried fish, DHAϩEPA, ALA, or TFA intake categories was determined by the Kaplan-Meier method to evaluate HF-free probability of survival, based on specific fish and fatty acid categories as defined above. Differences between categories were examined using the log-rank test for trend with ␣-levelϭ0.05 defined as statistically significant. All analyses were performed in SAS for Windows Version 9.1 (The SAS Institute, Cary, NC).
Results
Baseline Characteristics
High baked/broiled fish consumption was associated with younger age, lower prevalence of diabetes, atrial fibrillation, CAD, lower systolic blood pressure, lower body mass index, and higher physical activity, higher education, higher con-sumption of fruits and vegetables, higher dietary intake of DHA/EPA, and lower dietary intake of SFA and TFA (Table 1) . High consumption of fried fish/fish sandwich was associated with higher prevalence of diabetes, atrial fibrillation, CAD, higher systolic blood pressure, higher body mass index, higher prevalence of smoking, lower physical activity, lower education, lower fiber intake, lower fruit/vegetable intake, higher energy intake, and higher SFA, TFA, and ALA intake ( Table 2) . Baseline characteristics by categories of fatty acid intake are summarized in online-only Data Supplement Tables 1 through 3 .
Fish Intake and Incident HF
There were 1858 incident cases (2.2% of cohort) of HF during an average of 10.0 years of follow-up. The incidence of HF in women who consumed Ͻ1 servings/wk of baked/ broiled fish was 26.7 per 10 000 person-years, compared with 19.4 per 10 000 person-years in women who consumed Ն5 servings/wk. The incidence of HF in women consuming fried fish Յ1 serving/mo was 20.8 per 10 000 person-years compared with 39.4 per 10 000 person-years in women consuming fried fish Ն1 serving/wk. Kaplan-Meier survival functions illustrating the probability of incident HF according to baked/broiled fish and fried fish intake categories are summarized in Figure 1 and Figure 2 . In the adjusted Cox models adjusting for traditional HF risk factors including interim MI during follow-up and dietary constituents (fiber, fruit and vegetable, fatty acid intake, fried food intake, and sodium intake; model 1), a significant trend of increasing baked/ broiled fish intake was associated with lower risk of HF, with the greatest reduction in risk associated with consumption of Ն5 servings of baked/broiled fish/wk (Table 3 ). In further analysis by type of baked/broiled fish, a significant trend of increasing baked/broiled dark fish intake (including salmon, mackerel, and bluefish) was associated with a lower HF risk, with the greatest reduction in risk associated with consumption of Ն1 servings/wk of dark baked/broiled fish/wk, whereas consumption of Ͼ1 serving/wk of baked/broiled white fish (eg, sole, snapper, cod) or tuna fish was not (Table 4) . Increasing consumption of fried fish increased HF risk in a dose-dependent manner, with consumption of Ն1 serving of fried fish/fish sandwich per week associated with the greatest increase in HF risk (Table 3) . No significant differences in the hazard ratio were noted between models adjusting for HF risk factors and models adjusting for both HF risk factors and dietary factors (online-only Data Supplement Tables 4 and 5 ). In race-stratified analyses, a significant trend toward lower risk of HF with increasing baked/broiled fish intake was found for white but not black participants (Table 5) . Consumption of Ն5 servings of baked/broiled fish/wk was associated with a hazard ratio of 0.74 (95% confidence interval, 0.53 to 1.03) in white participants and a hazard ratio of 0.85 (95% confidence interval, 0.34 to 2.08) in black participants. However, evidence of more similar trends between increasing fried fish/fish sandwich consumption and increased HF risk was found for white and black participants, although the probability value for the trend for black women did not quite achieve significance. Consumption of Ͼ1 serving of fried fish/fish sandwich per week was linked with an increased risk for HF in black and white participants (Table 5) . In further analyses, evaluating consumption of both types of fish preparation, women consuming Ͻ1 serving of baked/broiled fish per month and Ͼ1 serving of fried fish per week had a 2.3-fold higher risk for incident HF relative to women consuming Ͻ1 serving of baked/broiled fish/wk and Ͻ1 serving of fried fish per month (hazard ratio, 2.28; 95% confidence interval, 1.38, 3.75) (online-only Data Supplement Figure 1 and online-only Data Supplement Table 6 ).
Fatty Acid Intake and Incident HF
The risk of incident HF in women consuming the highest amounts of EPAϩDHA was no longer significant after adjustment for HF risk factors and did not change after further adjustment for dietary constituents in caloric adjusted models (online-only Data Supplement Table 7 ) or unadjusted models (online-only Data Supplement Table 8 ). Similarly, no rela- tionship was found between ALA or TFA consumption and HF in caloric adjusted or unadjusted models (online-only Data Supplement Tables 7 to 10 ).
Discussion
The goal of the present study was to determine whether fish as a complete food or its method of preparation is associated with the risk for incident HF. We found that increasing baked/broiled fish intake was associated with decreased HF risk, primarily as the result of the consumption of baked/ broiled dark fish such as salmon, mackerel, and bluefish, whereas fried fish consumption once a week or more was associated with increased HF risk.
Fish Intake and HF
Clinical and epidemiological data suggest that postmenopausal women have a greater burden of HF and that in the future, the prevalence of HF in this population will increase. 3, 4 Thus, current nutritional epidemiological data elucidating dietary measures that may be associated with increased or decreased risks for HF in postmenopausal women are important. We found that consumption of Ն5 servings of baked/broiled fish per week was independently associated with lower risk for incident HF by 30%, whereas consumption of Ͼ1 serving of fried fish per week was independently associated with increased HF risk by 48% in postmenopausal women. Our results compare favorably with those in elderly, white, and black subjects in the Cardiovascular Health Study (CHS), in which it was reported that subjects consuming baked/broiled fish Ն5 times per week had a 32% lower risk for incident HF, whereas consumption of fried fish at least 1/wk was associated with 35% higher risk for incident HF. 13 Mozzaffarian et al 13 also found a significant 20% lower risk of HF in subjects consuming baked/broiled fish at least once per week, a finding that we did not observe. Similarly, a recent study illustrated that moderate consumption of fatty fish (1 to 2 times per week) was associated with lower HF risk, whereas more frequent servings were not in a Swedish cohort of women. 14 These differences may relate to lack of adjustment for potential confounders such as intake of ␣-linolenic acid, ␣-linoleic acid, TFA, or intake of other fried foods (eg, fried chicken) that could have exerted an effect, particularly at moderate levels of fish intake in those studies.
Our data extend findings from the previous study in the CHS 13 in several ways. First, we adjusted for incident MI during the follow-up period. Such adjustment is essential because it is known that MI is a strong predictor of future HF in many populations. 1 Moreover, observational and clinical studies have shown that increased fish intake lowers the risk for CAD. [15] [16] [17] It can be concluded that the associations we observe between fish intake and HF are independent of incident MI occurring during the follow-up period. Additionally, we adjusted for consumption of other fried foods such as french fries, fried potatoes, and fried chicken. Also, we extend this previous study 13 by finding that consumption of baked/broiled dark fish (eg, salmon, mackerel, bluefish) was associated with a significant 22% lower risk for incident HF, whereas consumption of baked/broiled white fish (eg, sole, snapper, cod) or tuna fish was not. This finding suggests that dark fish such as salmon may be a key fish meal that significantly lowers the risk for incident HF. Salmon appears to be the most likely candidate, based on its omega-3 fatty acid content (1.1 to 1.9 g/3 oz serving), which is the highest among all fish meals considered and its higher availability and consequent consumption compared with mackerel or bluefish. 18 This report also provides new information on fish intake and risk for HF on the basis of race in postmenopausal women. Our findings suggest that future studies should examine racial and ethnic differences in nutritional influences on the development of HF. Although the lack of a significant beneficial association between baked/broiled fish and HF in black women may have resulted from a smaller number of *Adjusted for age, ethnicity, education, physical activity, smoking, alcohol, diabetes, hypertension, atrial fibrillation, MI/coronary artery bypass graft/percutaneous transluminal coronary angioplasty, body mass index, time-dependent MI, fiber, fruit/vegetable servings, fried fish servings, saturated fat intake (%), DHAϩEPA (%), ALA (%), linoleic acid (%), fried food servings, and sodium intake (mg).
†Identical to model 1, except adjustment for nonfried fish servings.
black women in our study, the relationship between fried fish consumption and increased HF risk in black women was of similar magnitude as in white women and approached statistical significance. This may be of particular importance because the risk of HF is highest in black individuals, largely related to hypertension and diabetes rather than to ischemic causes as in whites. 1, 19 Several mechanisms have been proposed for the protective associations between fish consumption on cardiovascular disease. A 2006 study in the elderly found that increased consumption of baked and broiled fish, including tuna, is linked with lower blood pressure, systemic vascular resistance, markers of inflammation and increases arterial compliance, stroke volume, and diastolic filling (E/A ratio). 20 In contrast, higher consumption of fried fish was associated with higher blood pressure, vascular resistance, wall motion abnormalities, and reduced stroke volume. 20 These data provide the potential physiological basis by which consumption of baked/broiled or fried fish affects risk for HF.
Fatty Acid Intake and HF
Fatty fish (eg, mackerel, tuna, herring, and salmon) are rich sources of the omega-3 fatty acids: EPA and DHA, both of which mediate the above mentioned cardioprotective effects of fish. 5, 15 In addition, increased intake of vegetable sources of omega-3 fat, specifically ALA has been shown to be inversely related to the risk for incident CHD. 21 The risk reduction has been suggested to involve similar mechanisms as fish oils (eg, lower inflammation, blood pressure, atherogenic blood lipids, and arrythmogenesis). 5, 22 Increased intake of ALA slightly increases DHA/EPA availability through the desaturation-chain elongation pathway due to inefficient conversion and is not the primary means of increasing DHA/EPA levels. 23 ALA is found in high quantities in vegetable oils such as canola, soybean, and flaxseed oil and are consumed much more frequently than marine omega-3 fatty acid rich foods (ie, fish). 15 However, we did not find any independent associations between intake of EPAϩDHA or ALA as estimated from the WHI-FFQ and the risk for incident HF, in contrast to the significant associations we found between consumption of fish foods and HF risk. Our findings contrast with studies in the CHS, which reported a 37% risk reduction in HF risk in elderly subjects consuming Ͼ487 mg/d of EPAϩDHA. 13 Also, our results contrast with work by Levitan et al, 14 who reported a dose-dependent reduction in HF risk with increasing consumption of marine omega-3 fatty acids. The difference between their study and ours may be related to several factors, including differences in populations examined, as well as geographic and cultural differences in type of fatty fish meal preferred. Of note, Levitan et al included data regarding marine fish oil intake in the form of fish oil supplements, data that were not available from the WHI-FFQ. In addition, observational cohort studies suggest that increased consumption of TFA is causally associated with an increased risk for incident CHD. 6 Frying foods increases the TFA content, which may account for the increased HF risk with higher fried fish consumption in our study. 24 However, we did not find a positive association between TFA and HF risk.
How fish consumption could be associated with risk for HF, whereas omega-3 fatty acids or TFAs are not, raises a challenging question. One plausible explanation for the dif- ferences between our study and others 13 relates to the known over-reporting and under-reporting of food and nutrient intake associated with the FFQ. 9 Differences in statistical modeling represent another possible explanation. This investigation controlled for other potential confounders of the association between marine omega-3 fatty acid and HF such as TFA, ALA, and ␣-linoleic acid intake. We chose to adjust for ␣-linoleic acid because previous studies indicate that its intake is tightly correlated with that of ALA. 11 Moreover, it is known that ALA and ␣-linoleic acid compete as substrates for the same desaturase enzymes and thus high levels of ␣-linoleic acid may decrease the bioavailability of ALA and/or its metabolites (eg, DHA/EPA). 12 Third, it may be that fish, as a complete food, exerts a more robust impact on HF risk because of synergism between fish food nutrients, which collectively modulates cardiovascular physiology and thus significantly affects risk for HF. Indeed, studies by Hu et al 25 reported that fish intake was more strongly linked with lower risk of CAD than intake of omega-3 fatty acids in the Nurses' Health Study. It may be the case that the lack of association is due to changes in dietary patterns during the follow-up period. If women adopted healthier lifestyles during the follow-up period such as consuming less TFA and more omega-3 fatty acids, an underestimation of the associations between fatty acid intake and HF might be expected. In the future, some serum biomarkers of nutrient status can help to address these problems. Indeed, serum and red blood cell measures of omega-3 fats and TFAs have been reported to be strong risk predictors of future cardiovascular disease events. 26 
Limitations
The FFQ provides an estimated intake of foods that are grouped together in ways that do not allow specific energy or nutrient quantification. Specifically, we do not have information on the method of preparation of the fried fish. Though we adjusted for sodium intake, we did not have information on the amount of salt study participants added to meals. Also, differences in brand names or unconventional preparation methods are not documented. We cannot discount error in the adjudication of HF as a potential source of error. Moreover, we were unable to discern the exact casual pathways linking dietary intake and incidence of HF in the WHI. Although an association between omega-3 fatty acid intake and incident HF was not found, as had been reported in previous studies, 14 it is possible that the lack of such an association may relate, in part, to the lack of supplemental omega-3 fatty acid intake, which was not assessed in the WHI-FFQ. Although high intake of baked/broiled fish was found to be associated with lower risk for HF, it may be that increased intake of baked fish and decreased intake of fried fish are surrogate markers for overall healthy lifestyle. This postulate is supported by our finding that greater intake of baked/broiled fish (or reduced intake of fried fish) is associated with lower body mass index, lower systolic blood pressure, lower current smoking, increased physical activity, increased consumption of fruits and vegetables, and decreased consumption of SFA and TFA and that residual confounding of the association between fish/fatty acid intake and HF exists.
Strengths
The large sample size and ethnic and socioeconomic diversity of the WHI-OS provides a representative study sample for analysis of these food and nutrient exposures and risk for HF among an understudied subgroup of the population, postmenopausal women. Second, the prospective design of our study reduces the likelihood of recall bias compared with case-control studies. Third, the focused and attentive follow-up and peripheral adjudication of HF events reduce the chances of outcome misclassification. Also, the WHI-FFQ was designed to be especially sensitive to fat intake and took into account regional and ethnic eating patterns in the United States to a degree that other studies have not. The WHI-FFQ quantifies foods and fatty acid intake and differentiates the type (eg, white fish versus dark fish versus tuna fish) and preparation of fish meal consumed, which allows more detailed analyses of fats used in fish preparation, 9 thereby allowing the examination of the association between the type of baked/broiled fish meal consumed, the method of fish preparation (fried versus baked/broiled), and risk for incident HF, which, until now had not been shown. Additionally, the WHI-FFQ provided data on other fried food servings (eg, fried chicken, french fries, and fried potatoes). Standardized, longitudinal dietary assessment and food group analyses used in the WHI as well as adjustment for interim MI during follow-up may have offered advantages over previous work in this area. 13 Finally, to our knowledge, this is the first study to examine the association between ALA, DHAϩEPA, TFA intake, and HF risk. Although no associations were found, future studies are needed using serum and red blood cell biomarkers of omega-3 and TFA status to clearly elucidate whether and to what degree altered status of these fatty acids plays a key role in modulating cardiovascular pathophysiology and future risk for incident HF.
Summary
These findings indicate that in a diverse population of postmenopausal women, a population known to be at increased risk for HF, [3] [4] [5] higher intake of baked/broiled fish is associated with a lower risk for incident HF, whereas higher intake of fried fish is linked with a higher risk for incident HF. These studies suggest the possibility that dietary modification through increased baked/broiled fish, specifically dark fish (salmon, mackerel, blue fish), and/or decreased fried fish consumption could plausibly lower the risk for HF in postmenopausal women. However, in the future, randomized clinical trials are needed to unequivocally clarify the link between fish/fatty acid intake and risk for incident HF.
